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(54) HONEYCOMB STRUCTURE AND ITS PRODUCTION PROCESS 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a honeycomb 
structure which is prevented from being displaced by 
vibration or the like and whose strength is hardly 
lowered when it is accommodated in a can, and which 
can be easily produced, and its production process. 
SOLUTION: The honeycomb structure 1 has: a cell 
structure part 20 which is constituted of partition walls * 
2 arranged so as to form a plurality of cells 3 penetrating 
in the axial direction; and an outer peripheral wall 7 
arranged at the outer periphery of the cell structure part 
20. The surface roughness Ra of the outer peripheral tt 
surface of the peripheral wall 7 is 1-80 jam. 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a honeycomb structure which 
is prevented from being displaced by vibration or the like and whose 
strength is hardly lowered when it is accommodated in a can, and 
which can be easily produced, and its production process. 
SOLUTION: The honeycomb structure 1 has: a cell structure part 20 
which is constituted of partition walls 2 arranged so as to form a 
plurality of cells 3 penetrating in the axial direction; and an outer 
peripheral wall 7 arranged at the outer periphery of the cell structure 
part 20. The surface roughness Ra of the outer peripheral surface of 
the peripheral wall 7 is 1-80 nm. 
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* NOTICES * 

JPO and HCXPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

The honeycomb structure object which is a honeycomb structure object which has the cellular structure section constituted by the 
septum arranged so that two or more eels penetrated to shaft orientations may be formed, and the peripheral wall arranged at the 
periphery of said cellular structure section, and is characterized by the surface roughness in the peripheral face of said peripheral wall 
and Ra being 1-80 micrometers. 
[Claim 2] 

Said surface roughness, the honeycomb structure object according to claim 1 characterized by Ra being 1 -50 micrometers. 
[Claim 3] 

Said surface roughness, the honeycomb structure object according to claim 1 or 2 with which Ra is characterized by being the surface 
roughness of the shaft orientations in said peripheral face. 
[Claim 4] 

A honeycomb structure object given in claim 1 to which a part of inner skin [ at least ] of a peripheral wall is characterized by having 
stuck with the septum side thru/or any 1 term of 3. 
[Claim 5] 

A honeycomb structure object given in claim 1 characterized by really forming the cellular structure section by shaping, and being 
formed when a peripheral wall arranges in a part of periphery [ at least ] of said cellular structure section thru/or any 1 term of 4. 
[Claim 6] 

A honeycomb structure object given in claim 1 characterized by forming the cellular structure section from two or more segments 
fabricated separately, and being formed when a peripheral wall arranges in a part of periphery [ at least ] of said cellular structure 
section thru/or any 1 term of 4. 
[Claim 7] 

some eels - the end face of a honeycomb structure object — setting --**** suggestion ********_ a honeycomb structure object 
given in claim 1 characterized by things thru/or any 1 term of 6. 
[Claim 8] 

A honeycomb structure object given in claim 1 characterized by the main crystal phase of the cellular structure section being at least 
one sort chosen from the group which consists of a cordierite, mullite, alumina, aluminum titanate, lithium aluminium silicate, silicon 
carbide, silicon nitride, and silicon carbide-metal silicon compound phase thru/or any 1 term of 7. 
[Claim 9] 

A honeycomb structure object given in claim 1 characterized by including the ingredient currently formed from the raw material 
containing at least one sort chosen from the group which a peripheral wall becomes from colloidal silica, a colloidal alumina, ceramic 
fiber, and a ceramic particle thru/or any 1 term of 8. 
[Claim 10] 

It is the manufacture approach of a honeycomb structure object of having the cellular structure section constituted by the septum 
arranged so that two or more eels penetrated to shaft orientations may be formed, and the peripheral wall arranged at the periphery of 
said cellular structure section, 

A plastic matter chemically-modified [ which ****-izes the shaping raw material containing the raw material which forms the main 
crystal phase of said septum, and a binder ] degree, 

The forming cycle which fabricates the Plastic solid of a honeycomb configuration from said ****-ized shaping raw material, 
The baking process which calcinates said Plastic solid and forms a honeycomb baking object, 

The removal process which removes a part of periphery [ at least ] of said baking object, and forms the cellular structure section, 
the peripheral- wall arrangement process which applies a coating material to a part of periphery [ at least ] of said cellular structure 
section, and forms a part of peripheral wall [ at least ] — containing — and 

The manufacture approach of the honeycomb structure object characterized by setting to 1-80 micrometers surface roughness Ra in the 
peripheral face of the peripheral wall formed in said peripheral-wall arrangement process. 
[Claim 11] 

The manufacture approach of the honeycomb structure object according to claim 10 characterized by setting surface roughness Ra of 
the shaft orientations in said peripheral face to 1 -80 micrometers in said peripheral-wall arrangement process. 
[Claim 12] 

The manufacture approach of a honeycomb structure object according to claim 10 or 1 1 that said peripheral-wall arrangement process 
includes the process which dries said coating material at the temperature of 150 degrees C or more after applying said coating 
material. 
[Claim 13] 

The manufacture approach of a honeycomb structure object given in claim 1 0 characterized by including the junction process which 
joins two or more Plastic solids or baking objects thru/or any 1 term of 12. 
[Claim 14] 

The manufacture approach of a honeycomb structure object given in claim 1 0 characterized by a coating material containing the 
particle which is the mean particle diameter of 0.5-100 micrometers in a peripheral-wall arrangement process thru/or any 1 term of 13 
[Claim 15] 

The manufacture approach of a honeycomb structure object given in claim 10 in which a coating material contains the fiber which is 



http://wsvw4.ipdl.ncipi.gojp/cgi-bin/tran_we 6/29/2005 



JP,2004-05 1 384,A [CLAIMS] Page 2 of 2 



10-100-micrometer mean fiber length in a peripheral-wall arrangement process thru/or any 1 term of 14. 



[Translation done.] 
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* NOTICES * 

JFO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the honeycomb structure object which can be used suitable for the particle uptake 
filter in the support for catalysts using catalyses, such as an internal combustion engine, a boiler, a chemical reaction device, and a 
reforming machine for fuel cells, or exhaust gas etc., and its manufacture approach. When grasping and using a honeycomb structure 
object for a can etc. especially, it is related with the honeycomb structure object from which a location gap of the honeycomb structure 
object by vibration etc. cannot take place easily, and its manufacture approach. 
[0002] 

[Description of the Prior Art] The honeycomb structure object is used for the uptake filter (henceforth DPF) of the particle in the 
support for catalysts using catalyses, such as an internal combustion engine, a boiler, a chemical reaction device, and a reforming 
machine for fuel cells, or exhaust gas, especially a diesel particle etc. 

[0003] Such a honeycomb structure object is towards a raise in porosity, the thinning of a septum, and enlargement for control of 
pressure loss, improvement in a throughput, etc., and such a direction reduces the reinforcement and dimensional accuracy of a 
honeycomb structure object. Therefore, a certain reinforcement may be needed. 

[0004] In order to cope with such a problem, after creating a ceramic honeycomb baking object in the patent No. 2604876 official 
report and removing the periphery section of this ceramic honeycomb baking object in it, the method of forming the outer wall section 
in the peripheral face of a baking object, and raising dimensional accuracy is proposed. Moreover, the honeycomb structure object 
which equips the patent No. 2613729 official report with the outer shell layer formed like the above is indicated, and the honeycomb 
structure object with which it comes to form the outer shell layer concerned from colloidal silica, such as cordierite, etc. is indicated 
further. 

[0005] On the other hand, a honeycomb structure object is contained by the can through grasping material, and is connected and used 
for exhaust pipes, such as an internal combustion engine, in many cases. However, when carried in an automobile etc., there is a 
possibility that a location gap of the honeycomb structure object in a can may take place with an intense vibration, the pressure of 
exhaust gas, etc., and if a location gap is caused, the situation where functions of a honeycomb structure object, such as causing 
breakage of a honeycomb structure object, are not fully demonstrated may arise. 

[0006] or [ making a part of outer wall front face / at least / project to JP,7-4534,B, in order to cope with such a problem ] — or the 
ceramic honeycomb structure object which prepares a level difference and is characterized by the granularity of the field of a lobe or 
the depression section being coarser than other outside surfaces is indicated by denting. Moreover, the receipt structure of a ceramic 
honeycomb structure object where the honeycomb structure object with which irregularity is prepared in the peripheral face is 
contained by tubing-like casing is indicated by the JP,2000-70545,A official report. Moreover, in the structure concerned, it is 
indicated that the surface roughness of an irregular field and Ra have 0.1-0.5 desirablemm. 

[0007] However, if surface roughness is enlarged too much, the reinforcement of the part may fall. Moreover, in the above techniques, 
in order to prepare irregularity, the process for it or the equipment for it is required, and a production process becomes complicated. 
[0008] 

[Problem(s) to be Solved by the Invention] When a honeycomb structure object is contained to a can, the purpose of this invention 
cannot cause the location gap by vibration, the pressure of exhaust gas, etc. easily, and offering the honeycomb structure object which 
can be manufactured few still more simply, and its manufacture approach has a strong fall. 
[0009] 

[Means for Solving the Problem] This invention is a honeycomb structure object which has the cellular structure section constituted by 
the septum arranged so that two or more eels penetrated to shaft orientations may be formed, and the peripheral wall arranged at the 
periphery of said cellular structure section, and the surface roughness in the peripheral face of said peripheral wall and Ra offer the 
honeycomb structure object characterized by being 1-80 micrometers. 

[0010] In this invention, it is desirable that said surface roughness and Ra are 1-50 micrometers, and it is desirable that said surface 
roughness and Ra are the surface roughness of the shaft orientations in said peripheral face. Moreover, it is desirable that a part of 
inner skin [ at least ] of a peripheral wall has stuck with the septum side. Moreover, it is desirable for the cellular structure section to 
really be formed by shaping, and to be formed when a peripheral wall arranges in a part of periphery [ at least ] of said cellular 
structure section, and it is also desirable to be formed from two or more segments by which the cellular structure section was 
fabricated separately, and to be formed when a peripheral wall arranges in a part of periphery [ at least ] of said cellular structure 
section, moreover, some eels — the end face of a honeycomb structure object — setting — **** suggestion ********_ things are 
desirable and it is desirable that the main crystal phase of the cellular structure section is at least one sort chosen from the group which 
consists of a cordierite, mullite, alumina, aluminum titanate, lithium aluminium silicate, silicon carbide, silicon nitride, and silicon 
carbide-metal silicon compound phase. Moreover, it is desirable that the ingredient currently formed from the raw material containing 
at least one sort chosen from the group which a peripheral wall becomes from colloidal silica, a colloidal alumina, ceramic fiber, and a 
ceramic particle is included. 

[001 1] The cellular structure section constituted by the septum arranged so that this invention may form two or more eels penetrated to 
shaft orientations again, A plastic matter chemically-modified [ which ****-izes the shaping raw material which is the manufacture 
approach of a honeycomb structure object of having the peripheral wall arranged at the periphery of said cellular structure section, and 
contains the raw material which forms the main crystal phase of said septum, and a binder ] degree, The forming cycle which 
fabricates the Plastic solid of a honeycomb configuration from said ****-ized shaping raw material, The baking process which 
calcinates said Plastic solid and forms a honeycomb baking object, and the removal process which removes a part of periphery [ at 
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least ] of said baking object, and forms the cellular structure section, The peripheral-wall arrangement process which applies a coating 
material to a part of periphery [ at least ] of said cellular structure section, and forms a part of peripheral wall [ at least ] is included. 
And the manufacture approach of the honeycomb structure object characterized by setting to 1-80 micrometers surface roughness Ra 
in the peripheral face of the peripheral wall formed in said peripheral-wall arrangement process is offered. 
[0012] In this invention, in said peripheral-wall arrangement process, it is desirable to set surface roughness Ra of the shaft 
orientations in said peripheral face to 1-80 micrometers, and after said peripheral-wall arrangement process applies said coating 
material, it is desirable to include the process which dries said coating material at the temperature of 150 degrees C or more. 
Moreover, it is desirable to include the junction process which joins two or more Plastic solids or baking objects, in a peripheral-wall 
arrangement process, it is desirable that a coating material contains the particle which is the mean particle diameter of 0.5-100 
micrometers, and it is also desirable that the fiber which is the mean fiber length who is 10-100 micrometers is included. 
[0013] 

[Embodiment of the Invention] Hereafter, although the honeycomb structure object and its manufacture approach of this invention are 
explained to a detail based on an example, this invention is not limited to the following operation gestalten. 

[0014] The honeycomb structure object 1 of this invention has the cellular structure section 20 constituted by the septum 2 arranged so 
that two or more eels 3 penetrated to shaft orientations may be formed, and the peripheral wall 7 arranged at the periphery of the 
cellular structure section 20, as shown in drawing 1 (a) and (b). The important description of this invention is being in the range the 
surface roughness in the peripheral face 71 of a peripheral wall 7 and whose Ra (surface roughness Ra's is only hereafter called Ra) are 
1-80 micrometers, as shown in drawing 2 . While the location gap produced by vibration etc. is controlled and being able to control 
breakage of the honeycomb structure object produced by location gap etc. when a honeycomb structure object is contained and used 
for a can as when Ra of a peripheral wall is in this range shows to drawing 3 , it becomes possible to give sufficient reinforcement for 
a peripheral wall. 

[0015] If it is very large, for example, Ra of a peripheral wall is set to 100 micrometers or more, although a location gap can be 
controlled, the process for it or the equipment for it will be required for it, and it will become complicated [ a production process ]. 
Although it was possible to consider as the approach of enlarging Ra at a simple process, and to use the particle of big particle 
diameter for the ingredient which forms a peripheral wall, when the peripheral wall was formed using the particle of particle diameter 
from which Ra is set to 100 micrometers or more, the bonding strength of a peripheral wall and the cellular structure section fell, and it 
was found out that a peripheral wall lifting-comes to be easy of exfoliation etc. Furthermore, while sufficient effectiveness which 
controls a location gap for the upper limit of Ra of a peripheral wall a moderate value, i.e., by setting 50-micrometer 80 micrometers to 
30 micrometers still more preferably preferably, was acquired, it was found out by forming a peripheral wall using the particle which 
has mean particle diameter which serves as Ra of this level that sufficient reinforcement from which a peripheral wall does not start 
exfoliation etc. is obtained. That is, without using special down stream processing and the special processor for making Ra into the 
specific range, it has sufficient reinforcement and it was found out that a pile honeycomb structure object is acquired by the lifting in a 
location gap. 

[0016] On the other hand, if Ra of a peripheral wall is too small, in order to control a location gap, sufficient frictional force is not 
acquired. Therefore, it is required for Ra to be 1 micrometers or more. In this invention, although the thing of the peripheral face of a 
peripheral wall which Ra of a peripheral wall goes into the above-mentioned predetermined range on the whole surface is desirable, 
even if Ra in all of peripheral faces does not necessarily need to go into the predetermined range and Ra in a part of peripheral face is 
the predetermined range, it is almost possible to do the effectiveness of this invention so. 

[0017] Moreover, when the honeycomb structure object 1 is contained through the grasping material 16 to the can 10 as shown in 
drawing 3 and is attached in the exhaust pipes 18, such as an automobile, a location gap of a hoop direction and a location gap of an 
axial approach may take place with vibration, the pressure of exhaust gas, etc. Since it is generally the configuration which carried out 
a constriction from the part of a can 1 0, if the honeycomb structure object 1 causes a location gap of shaft orientations, a honeycomb 
structure object will become easy for the honeycomb structure object 1 to damage the connection 14 of a can 10 and an exhaust pipe 
18 in a connection 14. Therefore, breakage of a honeycomb structure object can be effectively controlled by making Ra of shaft 
orientations into the above-mentioned range. Moreover, the surface roughness of a hoop direction is fundamentally the same as shaft 
orientations, and a location gap of a hoop direction can be more effectively controlled by making Ra into the above-mentioned range. 
Moreover, as shown in drawing 4 (b), irregularity can also be made from making thin the peripheral wall to form to a hoop direction 
under the effect of the septum of the periphery section, and effectiveness may be in a location gap. Ra means the arithmetic mean 
granularity measured by ISO 4287/1 in the predetermined direction, and is computed as the average of the absolute value deflection 
from the average line of surface irregularity. Therefore, Ra of shaft orientations means Ra computed as mentioned above from the 
value measured in the direction parallel to a shaft, and Ra of a hoop direction means Ra computed as mentioned above from the value 
measured in the direction perpendicular to a shaft. 

[0018] In this invention, as shown in drawing 4 (a), it is desirable that the inner skin 73 of a peripheral wall 7 has stuck with the 
septum side 21. By considering as such structure, when a septum is thin, or when a honeycomb structure object is large-sized, 
reinforcement of a peripheral wall can be enlarged, and sufficient reinforcement for a honeycomb structure object can be given. In this 
invention, it is [ that a part of inner skin / at least / 73 has just stuck with the septum side 21 ] desirable that all the inner skin 73 has 
stuck with the septum 2. 

[0019] As a suitable example of the honeycomb structure object of this invention is shown in drawing 4 (a), the cellular structure 
section 20 is really formed by shaping, and the peripheral wall 7 is formed in part at least by [ of the periphery of the cellular structure 
section 20 ] arranging in all peripheries preferably. By considering as such a configuration, the raw material quality of the material and 
the particle diameter of the cellular structure section and a peripheral wall shall be differed, and the range of both ingredient selection 
spreads. Furthermore, the quality of the material of a peripheral wall can be chosen from a viewpoint of making Ra into the suitable 
range, and Ra in the shaft orientations of a peripheral face can be made into the range of this invention comparatively easily. 
Furthermore, it becomes easy to stick the inner skin 73 of a peripheral wall 7 with a septum 2, and sufficient reinforcement for a 
honeycomb structure object can be given. 

[0020] Moreover, as another suitable example is shown in drawing 5 (a) and (b), the cellular structure section 20 is formed from two 
or more segments 12 fabricated separately, and the peripheral wall 7 is formed in part at least by [ of the periphery of the cellular 
structure section 20 ] arranging in all peripheries preferably. While giving sufficient reinforcement for a honeycomb structure object 
by considering as such a configuration, the resistance over a thermal shock can also be raised. Although there is no limit in the 
magnitude of the segment 12 in this case, if too small [ if each segment is too large, the effectiveness of thermal-shock-resistance 
amelioration will decrease, and ], the unification by manufacture or junction of each segment becomes complicated and is not 
desirable. The magnitude of a desirable segment changes with thermal shock resistance of an ingredient. In for example, the case of 
cordierite with high thermal shock resistance with a small thermal expansion coefficient, or aluminum titanate It is 2 2500-40000mm 
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preferably, the cross section — 900-62500mm2 — In the case of an alumina with low thermal shock resistance with a large thermal 
expansion coefficient, or silicon carbide, it is desirable 2 and that are 2 900-5 000mm and more than 70 capacity % of the honeycomb 
structure object before periphery removal consists of segments of this magnitude for the cross section preferably 900- 10000mm. 
Although there is especially no limit in the configuration of each segment, as shown in drawing 5 (b), the thing whose cross-section 
configuration has the shape of a square and whose segment 12 is the square pole-like can be made into the shape of a basic form, and 
the configuration of the segment by the side of a periphery can be suitably chosen according to the configuration of the honeycomb 
structure object at the time of unifying, for example. Moreover, after carrying out the junction unification of the basic form-like 
segment, grinding of the periphery can be carried out and it can also consider as a desired configuration. 

[0021] furthermore, in using the honeycomb structure object of this invention as a filter, it shows in drawing 6 — as - some eels - the 
end face 42 of a honeycomb structure object, or 44 — setting — **** suggestion things are desirable, the end face from 

which the eel which adjoins especially serves as the opposite side mutually - setting - alternation - a **** suggestion **** cage and 
an end face — the shape of a checker — **** suggestion things are desirable. Thus, by ******(ing), in case the processed 

fluid which flowed from the end face 42 of 1 passes along a septum, it flows out of other end faces 44 and a processed fluid passes 
along a septum, a porous septum can achieve the duty of a filter and can remove the specified substance. 

[0022] In this invention the cellular structure section, i.e., the main crystal phase of a septum The cordierite from viewpoints, such as 
reinforcement and thermal resistance, a mullite, an alumina, Aluminum titanate, lithium aluminium silicate, silicon carbide, Although 
it is desirable that it is at least one sort chosen from the group which consists of a silicon nitride and silicon carbide-metal silicon 
compound phase, in using the honeycomb structure object of this invention for DPF Especially the thing for which a silicon carbide or 
silicon-silicon carbide system compound phase is made into the main crystal phase of a septum in that thermal resistance is high is 
desirable, and a coefficient of thermal expansion is low, and since good thermal shock resistance is shown, especially the thing for 
which cordierite is made into the main crystal phase is also desirable. Here, a "main crystal phase" means preferably the crystal phase 
which constitutes more than 80 mass % still more preferably more than 70 mass % more than 50 mass % in the crystal phase in the 
component which forms a septum. Moreover, in this invention, when a honeycomb structure object consists of metal silicon (Si) and 
silicon carbide (SiC), since the effectiveness of Si addition will not be acquired if there are too few Si contents specified by Si/ 
(Si+SiC) of a honeycomb structure object, if reinforcement is weak and exceeds 50 mass %, effectiveness heat-resistant [ which is the 
description of SiC ], and high temperature conductive will not be acquired. As for Si content, it is desirable that it is five to 50 mass %, 
and it is still more desirable that it is ten to 40 mass %. 

[0023] moreover, at least one sort of crystal phases chosen from inside although the eel mentioned ******** of a**** suggestion 
******** case as a suitable thing for the main crystal phase of an above-mentioned septum in the end face — the main crystal phase — 
** — it is desirable to contain by carrying out and it is still more desirable that the main crystal phase of a honeycomb structure object 
and the crystal phase of the same class are included as a main crystal phase. 

[0024] As for a peripheral wall, in this invention, it is desirable mat the ingredient currently formed from the raw material containing 
at least one sort chosen from the group which consists of colloidal silica, a colloidal alumina, ceramic fiber, and a ceramic particle is 
included. Moreover, it is desirable that the raw material concerned contains especially 0.5-100 micrometers of particles which are the 
mean particle diameter of 0.5-80 micrometers, the range which is 1-80 micrometers easier [ Ra of the shaft orientations of the 
peripheral face ] for the peripheral wall constituted with the ingredient formed from the raw material containing the particle of such 
range — it can become the range of 1-50 micrometers preferably. As for the particle of such mean particle diameter, it is desirable that 
it is a ceramic particle. Moreover, although the ceramic particle was mentioned as a suitable thing for the main crystal phase of the 
above-mentioned cellular structure section, or it forms at least one sort of crystal phases chosen from inside, its ceramic particle 
containing a crystal phase is desirable, and it is still more desirable to consider as the ceramic particle containing the crystal phase of 
the cellular structure section and the crystal phase of the same class. Specifically, cordierite, a mullite, an alumina, aluminum titanate, 
lithium aluminium silicate, silicon carbide, silicon nitride, silicon carbide, etc. are mentioned. 

[0025] Moreover, it is desirable that the raw material concerned contains especially 10-100 micrometers of fiber which is 20-60- 
micrometer mean fiber length. Although fiber serves to suppress the contraction at the time of coating-material desiccation, in less 
than 10 micrometers, mean fiber length's contraction depressor effect at the time of desiccation is small, and it is easy to produce a 
crack. Conversely, if mean fiber length exceeds 100 micrometers, distribution of fiber will be difficult and will tend to become the so- 
called pellet, and surface roughness Ra will exceed 80 micrometers in that case. As for such fiber, it is desirable that it is ceramic fiber. 
Moreover, as ceramic fiber, fiber, such as a silica, an alumina, and aluminosilicate, is mentioned, for example. 
[0026] It is still more desirable that colloidal silica and/or a colloidal alumina are included in addition to a ceramic particle, as for the 
raw material concerned, it is still more desirable that ceramic fiber is included further, and it is still more desirable that an inorganic 
binder is included further. 

[0027] Although there is especially no limit in the thickness of a septum in the honeycomb structure object of this invention, 40-1000- 
micrometer 30-2000 micrometers can be preferably made into the range of 50-500 micrometers still more preferably. Moreover, as for 
a septum, it is desirable that it is porosity, for example, it is desirable to consider as the porosity of 30 - 90 volume %. although there is 
especially no limit also in a eel consistency (the number of eels per unit cross-sectional area) -- 6-2000 eel / square inch (0.9 - 311 eel / 
cm2) — desirable — 50-1000 eel / square inch (7.8 - 155 eel / cm2) — it can consider as the range of 100-400 eel / square inch (15.5 - 
62.0 eel / cm2) still more preferably. Moreover, although there is especially no limit in the cross-section configuration of a eel, it is 
desirable that it is either of the viewpoint on manufacture to triangles, squares, hexagons, and corrugated configurations. The cross- 
section configuration of a honeycomb structure object can also make especially a limit the shape of a polygon and variant 
configurations, such as the shape of elliptical besides a circle configuration, a ball-race truck configuration, an ellipse configuration, a 
trigonum, an abbreviation trigonum, a rectangular head, and an abbreviation square, as there are not, for example, shown in drawing 
1- 

[0028] The honeycomb structure object of this invention can also make the metal which has a catalyst, for example, catalyst ability, 

support. By making a catalyst support, it can also use for reforming of purification of the exhaust gas of burners, such as heat engines, 

such as an internal combustion engine, or a boiler, liquid fuel, or gaseous fuel as catalyst support. Moreover, also when using for 

filters, such as DPF, the catalyst which promotes removal by combustion of the matter which collected into the filter etc. can also be 

made to support. As a metaled typical thing which has catalyst ability, Pt, Pd, Rh, etc. are mentioned, for example. 

[0029] As shown in drawing 3 , as for the honeycomb structure object of this invention, it is desirable to hold and use for a can 10 

through the grasping material 16. As grasping material in this case, ceramic fiber etc. is used suitably, for example and it is desirable 

that it is a ceramic fiber nature mat further. The heating expansibility mat which contains the inexpansible mat which uses an alumina 

or a mullite presentation as a principal component, for example, and a bar MYUKYU light as an example of a ceramic fiber nature mat 

is mentioned. Moreover, as for a can 10, it is desirable that it is metal, for example, stainless steel etc. is used suitably. 

[0030] Next, an example of the suitable manufacture approach of the honeycomb structure object of this invention is explained. First, a 
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shaping raw material is plastic-matter-ized by the plastic matter chemically-modified degree. A plastic matter chemically-modified 
degree can add a binder, for example, methyl cellulose, and hydroxypropoxyl methyl cellulose into silicon carbide powder, metal 
silicon powder, etc. for forming a silicon carbide-metal silicon compound phase, the raw material, for example, the cordierite-ized raw 
material, for forming the main crystal phase of an above-mentioned septum, can add a surfactant and water further, and can perform 
them by kneading and plastic-matter- izing this. Here, a cordierite-ized raw material is a raw material which serves as cordierite by 
baking, for example, out of talc, a kaolin, the temporary-quenching kaolin, the alumina, the aluminum hydroxide, and the silica, the 
chemical composition in the prepared cordierite raw material was prepared by the predetermined rate so that 42 to 56 mass % and 
aluminum 203 might go into 30 to 45 mass % and MgO might go [ Si02 ] into the range of 12 - 16 mass %. 

[003 1] Next, the Plastic solid of a honeycomb configuration equipped with the septum arranged so that two or more eels penetrated to 
shaft orientations may be formed is fabricated by carrying out extrusion molding of this plastic matter in a forming cycle. There is 
especially no limit in the configuration of this Plastic solid, for example, it can fabricate the shape of the square pole, and in the shape 
of a cylinder. The extruder of a plunger type, the continuous extrusion machine of a 2 shaft screw mold, etc. can be used for extrusion 
molding. If the continuous extrusion machine of a 2 shaft screw mold is used, a forming cycle can be performed continuously a plastic 
matter chemically-modified degree. 

[0032] Next, the acquired Plastic solid is calcinated after desiccation and according to a baking process by microwave, dielectricity, 
hot blast, etc., and a honeycomb baking object is acquired. The burning temperature and the ambient atmosphere in a baking process 
can be suitably changed with the raw material to be used, and if they are this contractor, they can choose the optimal burning 
temperature and the optimal ambient atmosphere for the raw material to be used. For example, when it calcinates in atmospheric air at 
the temperature of about 1400-1450 degrees C of maximum temperatures and silicon carbide powder and metal silicon powder are 
used as a raw material after carrying out heating cleaning in atmospheric air, when a cordierite-ized raw material is used, after carrying 
out heating cleaning in atmospheric air or N2 ambient atmosphere, it can calcinate at about 1550 degrees C in Ar ambient atmosphere. 
Cleaning and baking can usually be performed in baking here at coincidence using continuous furnaces, such as a single furnace or a 
tunnel. 

[0033] Next, in a removal process, a part of periphery [ at least ] of a baking object is removed, and the cellular structure section is 
formed. Since it sets in process and the eel near the outermost periphery is deforming often [ so far ], it is desirable to remove this eel 
that deformed. It is specifically desirable to remove the above eel from the outermost periphery by two eels, and it is still more 
desirable to remove the eel for two to 4 cel. Here, it means removing some septa [ at least ] which form the eel as removing a eel, and 
considering as the condition that the four way type is not completely surrounded by the septum as shown in drawing 4 (a). Removal 
can be performed by carrying out grinding for example, of the baking object from a periphery. 

[0034] Next, the peripheral-wall arrangement process which applies a coating material to a part of periphery [ at least ] of the cellular 
structure section, and forms a peripheral wall is performed. As for a coating material, it is desirable that at least one sort in colloidal 
silica, a colloidal alumina, ceramic fiber, and a ceramic particle is included. Moreover, it is desirable that a coating material contains 
especially 0.5-100 micrometers of particles which are the mean particle diameter of 0.5-80 micrometers. Ra of the shaft orientations in 
the peripheral face of the peripheral wall formed by using the particle of such range — more — easy — the range of 1-80 micrometers — 
it can consider as the range of 1-50 micrometers preferably. As for the particle of such mean particle diameter, it is desirable that it is a 
ceramic particle. Furthermore, it is desirable that a coating material contains especially 10-100 micrometers of fiber which is 20-60- 
micrometer mean fiber length. By using the fiber of such range, the crack of the peripheral wall formed can be prevented and Ra in a 
peripheral face can be set to 80 micrometers or less. As for such fiber, it is desirable that it is ceramic fiber. 
[0035] Although the ceramic particle was mentioned as a suitable thing for the main crystal phase of the above-mentioned cellular 
structure section, or it forms at least one sort of crystal phases chosen from inside, its ceramic particle containing a crystal phase is 
desirable, and it is still more desirable to consider as the ceramic particle containing the crystal phase of the cellular structure section 
and the crystal phase of the same class. Specifically, cordierite, a mullite, an alumina, aluminum titanate, lithium aluminium silicate, 
silicon carbide, silicon nitride, silicon carbide, etc. are mentioned. 

[0036] It is still more desirable that ceramic fiber is included further, it is desirable that colloidal silica and/or a colloidal alumina are 
included in a coating material in addition to a ceramic particle, and it is [ it is further more desirable that an inorganic binder is 
included further, and ] further more desirable that an organic binder is included further. It is desirable to add liquid components, such 
as water, to consider as the shape of a slurry, and to apply this to these raw materials as a coating material. Moreover, after applying a 
coating material, since heating and drying evaporates a liquid component at an early stage and it can form a peripheral wall, it is 
desirable. The reinforcement of a peripheral wall can be raised by drying especially at the temperature of 1 50 degrees C or more. 
[0037] Here, as shown in drawing 2 , a peripheral wall is formed so that Ra in the peripheral face 71 of a peripheral wall 7 may be set 
to 1-80 micrometers. Especially the desirable approach for making Ra in a peripheral face 71 into the above-mentioned range is that 
mean particle diameter forms 0.5-100 micrometers of peripheral walls with the particle which is 0.5-80 micrometers, and the coating 
material which contains a ceramic particle preferably. Moreover, it is desirable to the solid-state component in a coating material ten to 
70 mass % and that especially the particle concerned is contained in a coating material in the amount of 20 - 60 mass %. 
[0038] In this invention, it is desirable to include two or more Plastic solids or a baking object, and the junction process that joins a 
baking object preferably. By including a junction process, the formed honeycomb structure object serves as structure which the 
segment of two or more segmented honeycomb structures joined, and its thermal shock resistance improves. There is especially no 
limit in the jointing material for corrugated fibreboard used in a junction process, for example, the same thing as a coating material can 
be used. Moreover, as for a junction process, it is desirable to carry out before a removal process. That is, after joining two or more 
Plastic solids or baking objects according to a junction process and considering as predetermined magnitude, it is desirable to remove 
the periphery and to consider as the cellular structure section of a desired configuration. 

[0039] Moreover, it is desirable to ****** by turns in the end face from which the eel which ******(ing) by ****** material is 
desirable and adjoins serves as [ object / honeycomb structure ] the opposite side mutually in the end face of opening of some eels in 
using for DPF etc. especially, a filter and. ****** can mask the eel which does not carry out ******, can apply it to the opening end 
face of a segment by the ability making ****** material into the shape of a slurry, and can be performed by calcinating after 
desiccation. When it carries out after a forming cycle and before a baking process, since a baking process can be managed at once, it is 
desirable, but ****** may carry out eye closure after baking, and as long as it is after shaping, it may be performed at any time. 
Although there is especially no limit in ****** material, the same thing as a shaping raw material can be used. 
[0040] 

[Example] Hereafter, although this invention is further explained to a detail based on an example, this invention is not limited to these 
examples. 

[0041] (Manufacture of the cellular structure section 1) 

The shaping raw material which added graphite and foaming resin to what prepared the cordierite-ized raw material, i.e., talc, the 
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kaolin, the alumina, and the silica so that it might become an above-mentioned predetermined rate as ostomy material, and added the 
binder to it was kneaded and plastic-matter-ized. this — extrusion molding - carrying out — the diameter of 160mm, and die length of 
152mm - being cylindrical - a peripheral wall and a septum with a thickness of 300 micrometers - having - the number of eels - 30 
Plastic solids /of 2 were fabricated cm. next, the end face from which the adjoining eel serves as the opposite side mutually — setting — 
**** suggestion **** - like, after ******(ing) a eel by turns, it calcinated at 1420 degrees C and the baking object 1 was acquired 
Grinding of the whole periphery of the baking object 1 was carried out so that the line which connects the outermost periphery of a 
septum might serve as a round shape which is the diameter of 152mm, and the cellular structure section 1 made from cordierite was 
manufactured. 

[0042] (Manufacture of the cellular structure section 2) 

As a raw material, the silicon carbide powder of 75 mass sections and the silicon powder of 25 mass sections were prepared, methyl 
cellulose and hydroxypropoxyl methyl cellulose were added to this, water was added in the surfactant list, and the obtained shaping 
raw material was kneaded and plastic-matter-ized. Extrusion molding of this is carried out, and the square whose end face is 
35x35mm, and die length have the shape of the square pole which is 152mm, it has a peripheral wall and a septum with a thickness of 
300 micrometers, and the Plastic solid of 2 was fabricated 30 eel numbers/cm. next, the end face from which the adjoining eel serves 
as the opposite side mutually — setting — **** suggestion **** — like, after ******(ing) a eel by turns, it calcinated at 1450 degrees C 
and the baking object 2 was acquired. After joining 16 baking objects 2, grinding of the periphery of a zygote was carried out so that 
the line which connects the outermost periphery of a septum might serve as a round shape which is the diameter of 1 52mm, and the 
cellular structure section 2 made from Si-SiC was manufactured. 
[0043] (Example 1) 

The slurry which contains the cordierite particle 45 mass section with a mean particle diameter of 20 micrometers, the colloidal silica 
20 mass section, the ceramic fiber 35 mass section of 20 micrometers of mean fiber length, an inorganic little binder, and an organic 
binder in the cellular structure section 1 was prepared, it considered as the coating material, this was applied to the whole periphery of 
the cellular structure section 1 , it dried at 200 degrees C, and the cylindrical honeycomb structure object A with a diameter of 1 54mm 
was acquired. 
[0044] (Example 2) 

The slurry which contains a silicon carbide particle with a mean particle diameter of 1.5 micrometers, colloidal silica, ceramic fiber of 
60 micrometers of mean fiber length, an inorganic binder, and an organic binder in the cellular structure section 2 was prepared like 
the example 1, it considered as the coating material, this was applied to the whole periphery of the cellular structure section 2, it dried 
at 200 degrees C, and the cylindrical honeycomb structure object B with a diameter of 1 54mm was acquired. 
[0045] (Examples 3-5) 

The honeycomb structure object was acquired by the same approach as an example 1 or an example 2 except having obtained the 
coating material using the mean particle diameter shown in Table 1, the ceramic particle of a class and the mean fiber length who 
similarly shows in Table 1 , and the ceramic fiber of a class. 
[0046] (Examples 1-4 of a comparison) 

The honeycomb structure object was acquired by the same approach as an example 1 or an example 2 except having obtained the 
coating material using the mean particle diameter shown in Table 1, the ceramic particle of a class and the mean fiber length who 
similarly shows in Table 1 , and the ceramic fiber of a class. 

[0047] The crack of the peripheral wall of each acquired honeycomb structure object was checked. Moreover, five surface roughness 
was measured by die length of 0.8mm by ISO 4287/1 to shaft orientations, and Ra was computed. Moreover, wound the non-expanded 
mat with a thickness of 5.5mm around the periphery of each honeycomb structure object, pressed fit in the can with a bore of 162mm, 
contained, actually attached in the exhaust pipe from the engine, the engine was made to operate, the vibration test was performed, and 
the condition of the honeycomb structure object after a vibration test was observed. 

[0048] Although the result was respectively shown in Table 1 , as for the honeycomb structure object acquired in the example 1 of a 
comparison whose Ra of shaft orientations is 1 micrometer or less, the location gap of shaft orientations was caused after the engine 
trial. Moreover, as for the honeycomb structure object acquired in the examples 2 and 4 of a comparison whose Ra of shaft 
orientations is 1 00 micrometers or more, the periphery section exfoliated. Moreover, in order that Ra of shaft orientations might go 
into the range of this invention, as for the example 3 of a comparison, a location gap did not cause exfoliation of the periphery section, 
either. Although it becomes an example in this semantics, since the mean fiber length of ceramic fiber was 5 micrometers, the crack 
occurred in the peripheral wall. Ra of shaft orientations is within the limits of this invention, and, as for the honeycomb structure 
object acquired in the examples 1-5 on the other hand, as for exfoliation of the periphery section, the crack of a peripheral wall did not 
take place [ a location gap of a honeycomb structure object ], either. 
[0049] 
[Table 1] 
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[0050] 

[Effect of the Invention] It is hard to produce a location gap, exfoliation, and a crack, and the honeycomb structure object of this 
invention can be used suitable for various applications, such as a filter and catalyst support, as explained above. Moreover, the above- 
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mentioned honeycomb structure object can be suitably manufactured by the manufacture approach of the honeycomb structure object 
of this invention. 

[Brief Description of the Drawings] 

[Drawing 1] the typical perspective view in which (a) shows one gestalt of the honeycomb structure object of this invention, and (b) — 

a part of b part of drawing 1 (a) - it is an enlarged drawing. 

Prawing 2] It is the typical enlarged drawing of II part in drawing 1 (a). 

[Drawing 3] It is the typical sectional view showing an example in the condition of having held the honeycomb structure object of this 
invention in the can, and having attached in the exhaust pipe. 

[Drawing 41 (a) is the typical flat-surface part enlarged drawing showing a part of end face of the honeycomb structure object of this 
invention, and (b) is the typical flat-surface part enlarged drawing showing another gestalt in the end face of the honeycomb structure 
object of this invention. 

[Drawing 51 (a) is a shown typical perspective view showing another gestalt of the honeycomb structure object of this invention, and 
(b) is the typical perspective view showing one gestalt of the segment which is the component 

Prawing 6] It is the typical perspective view showing still more nearly another gestalt of the honeycomb structure object of this 
invention. 

[Description of Notations] 

1 [ - A peripheral wall, 1 0 / - A can, 1 2 / — A segment, 1 4 / - A connection, 16/- Grasping material, 1 8 / - An exhaust pipe, 20 / - 
The cellular structure section, 21 / — 42 A septum side, 44 / — An end face, 71 / - The peripheral face of a peripheral wall 73 / — Inner 
skin of a peripheral wall. ] - A honeycomb structure object, 2 -- A septum, 3 -- A eel, 7 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

Prawing 1] the typical perspective view in which (a) shows one gestalt of the honeycomb structure object of this invention, and (b) - 

a part of b part of drawing 1 (a) — it is an enlarged drawing. 

[Drawing 2] It is the typical enlarged drawing of II part in drawing 1 (a). 

[Drawing 3] It is the typical sectional view showing an example in the condition of having held the honeycomb structure object of this 
invention in the can, and having attached in the exhaust pipe. 

[Drawing 4] (a) is the typical flat-surface part enlarged drawing showing a part of end face of the honeycomb structure object of this 
invention, and (b) is the typical flat-surface part enlarged drawing showing another gestalt in the end face of the honeycomb structure 
object of this invention. 

[Drawing 51 (a) is a shown typical perspective view showing another gestalt of the honeycomb structure object of this invention, and 
(b) is the typical perspective view showing one gestalt of the segment which is the component. 

[Drawing 6] It is the typical perspective view showing still more nearly another gestalt of the honeycomb structure object of this 
invention. 

[Description of Notations] 

1 [ — A peripheral wall, 1 0 / — A can, 12 / — A segment, 14 / — A connection, 16 / — Grasping material, 1 8 / — An exhaust pipe, 20 / — 
The cellular structure section, 21 / — 42 A septum side, 44 / — An end face, 71 / — The peripheral face of a peripheral wall 73 / — Inner 
skin of a peripheral wall. ] - A honeycomb structure object, 2 — A septum, 3 — A eel, 7 
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(Drawing 51 
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